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Why have hundreds of schools bought GENIAC: 


The ELECTRIC BRAIN 
Construction Kit? —- 








ORDER NOW for 
CHRISTMAS DELIVERY 











Because GENIAC is the only kit and text combination that pre- 
sents the basic ideas of cybernetics, boolean algebra, symbolic 
logic and computer circuitry so simply that a twelve year 
old can construct what will still fascinate advanced students! 
The partial list of our institutional purchasers below indicates a cross section of our customers. 


GENIAC is not only an excellent classroom demonstrator but it provides hours of fun abuilding. As such 
it makes a perfect present for the science minded teen-ager. As a father-son project it can't be beaten. 


GENIAC is sold to all customers on a one-week return guarantee. You may actually 


use it in that time, returning it as is if you decide not to keep it. 


For Christmas gifts, 


guarantee extends until Jan. 1, 1959, so buy early to assure Xmas delivery. 


Order yours now—only $19.95 


Some of the 125 GENIACS you can build from the completely detailed instruction manual are: 
LOGIC MACHINES: Comparing; Reasoning; Syllogism Machine; Intelligence Tester. 
GAME PLAYING MACHINES: Tic-Tac-Toe; Nim (Think you can beat the machine?). 
ARITHMETICAL MACHINES (Binary and Decimal): Adder; Subtractor; Multiplier; Divider; 
Arithmetical Carrying. 

CODE MACHINES: Secret Coder; Secret Decoder; Combination Locks. 

SIMPLE MACHINES: Burglar Alarm; Automatic Oil Furnace Circuit. 

PUZZLE SOLVERS: The Space Ship Airlock; The Fox, the Hen, the Hired Man and the Corn; 
The Uranium Shipment and the Space Pirates. 

ACTUARIAL: Douglas MacDonald’s Will. 

SPECIAL: Machine to Compose Music, Machine to Forecast the Weather. 


GENIAC parts are specially manufactured to high tolerance; they include a special six-deck 
switch of unique design and over 400 components plus a book “GENIACS: SIMPLE 
ELECTRICAL BRAIN MACHINES AND HOW TO MAKE THEM”, plus six other books and 
manuals, parts tray and rack, shown in picture above. GENIAC is a remarkable buy for 


only $19.95 


Kit and instructions are returnable for full refund in seven days; on Christmas gifts to Jan. 
1, 19591 This is a perfect father-and-son project; your whole family and your friends will 
enjoy the finished machines. You can design new computers from the adaptable parts. 


eee assess cemeem eee MAR. THIS COUPON <n en ewer cr nsscceteremrenen 
SCIENCE KITS, Dept. SL-118-D, Oliver Garfield Co., Inc., 108 East 16th St., N. Y. 3, N. Y. 


Please send me: 
1 GENIAC Electric Brain Construction Kit and Manual. 
$19.95 (East of Mississippi) 
$20.95 (Elsewhere in United States) 
$21.95 (Outside the United States) 


Returnable in seven days for full refund if not satisfied. 1 enclose $.rccccccccccncmmmneit full 
payment. (For delivery in N. Y. City please add 3% for city sales tox.) 
My name and address are attached. 








SOME FIRMS AND INSTITUTIONS 
THAT HAVE ORDERED GENIAC: 


Allis-Chalmers 
Remington-Rand E 


Wheeldex Mfg. Co. 
Manuel Missionary College 
Walter V. Clarke Associates 
Barnard College 
Westinghouse Electric 
Phillips Laboratories 
General Insurance Co. of America 
Lafayette Radio 
Rohr Aircraft Co. 
Southwest Missouri State College 
Fibreglas Corp. 
Stamford Research Institute 
The Hecht Co 
American Management Assoc. 
De Pauw University Hydro Electric Tower 
Adams State Teachers College 
Abercrombie and Fitch 
Kleinschmidt Laboratories 
Kansas State Teachers College 
Albert Einstein Medical College 
Naval Research Laboratories 
Board of Education, Tecumsah, Nebraska 
Marshfield Public Schools 
Los Angeles Public Schools 
Jefferson Union High School 
Oklahoma A&M 
Kansas City University 
Duke University 
Coral Gables Senior High School 
Courtland Jr. High School 
Bell Telephone Laboratories 
Lovell Public Schools 
Clearwater High Schoo! 
-s John’s Seminary 
je County ‘Community College 
ringside College 

Now Hampshire Public School 
Kentucky bys amd Cottege 
wanes of Ott 
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‘and institutions 
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BIOCHEMISTRY 


Science News Letter for November 22, 1958 


Study Chemical Imbalance 


The balance between cholinesterase and acetylcholine, 
two chemicals found in the brain, apparently influences an 


animal's ability to learn. 


> CAPACITY for learning may be govern 
ed by the balance of two chemicals in the 
brain. 

The chemicals, known as cholinesterase 
and acetylcholine, have various effects on 
man and animals depending on their con 
centrations in the brain. 

Studies by two psychologists and a bio 
chemist at the University of California, 
Berkeley, point to a possible relationship 
between the amount of cholinesterase ac 
tivity in the brains of rats and the ability 
of the animals to learn their way around 
in a maze. 

The psychologists, Drs. David Krech and 
Mark R. Rosenzweig, and the biochemist, 
Dr. Edward L. Bennett, reported at the 
National Academy of Sciences meeting in 
Berkeley, Calif., that “maze-bright” rats had 
significantly higher cholinesterase activity 
than did “maze-dull” rats. (See p. 324.) 

To determine whether their observations 
were merely chance, the scientists cross-bred 
the bright and dull rats and performed 
similar experiments with the offspring. Re 
sults indicated that while there is a definite 
learning-cholinesterase relationship, it is not 
a simple linear one in which increase in 
one is followed by increase in the other. 

Drs. Krech, Rosenzweig and Bennett 


suggested that learning capacity has some 
dependency on the balance between cholin- 
esterase and acetylcholine. 

Both chemicals are widely but unevenly 
distributed in the central nervous systems of 
animals. The activity of acetylcholine in 
the cerebral cortex (that part of the brain 
which is most massive in man) is less in 
the human than in lower animals. The 
farther down the evolutionary scale the 
animal is, the greater is the acetylcholine 
activity. On the other hand, cholinesterase 
is most active in man’s cortex. 

Previous studies by other scientists have 
shown cholinesterase injections into the 
human brain can in some cases temporarily 
relieve the symptoms of schizophrenia, a 
severe mental disorder. Dr. Stephen L. Sher- 
wood, Middlesex Hospital, London; Drs. 
Warren S. McCulloch and P. M. Cooke 
and Miss Ellen Ridley, University of Illinois 
College of Medicine, Chicago; and Drs. 
W. H. Mosberg, T. N. Tausig and A. P. 
Bay, Illinois State Hospital for Mental Dis- 
eases, Manteno, Ill., conducted the research 
in these phases. 

The reduction of cholinesterase in rats 
in still other experiments has resulted in 
no change at first, then improved perform- 
ance, then rapid loss in efficiency, and finally 





ANCIENT HORSES—Two bronze heads of horses in an excellent state of 
preservation were removed from the “east dump” section of the excava- 
tions. They were made toward the end of the 6th century B.C. and had 
probably been dedicated to Poseidon who was god of horsemanship as well 
as of the sea. These are among the finest specimens of Greek archaic art. 
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convulsions and death. This work was done 
by Dr. Roger W. Russell, executive secre- 
tary, American Psychological Association, 
at University College, London. 
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ARCHAEOLOGY 
Greek Ruins Bare Clues 
To “Mystery Religion” 


See Front Cover 


> A STRANGE pit containing evidence of 
a pre-Christian “mystery religion” has been 
discovered in Greece by a University of 
Chicago expedition. 

Oscar Broneer, field director of the team 
of archaeologists, said he and his son, John 
W., also found an ancient wall used for 
defense against invaders 3,200 years ago. 
The father and son discovered the wall 
near Corinth. 

Cut in native rock, the pit is 15 feet wide 
and extends to an unknown depth. Excava- 
tions turned up tiny figures of horses, a por- 
poise, and other tokens of bronze and gold, 
believed to have been gifts to the gods. 

Judging from the piles of beakers and 
miscellaneous pottery, including oil lamps 
unique in Greece, Mr. Broneer believes the 
early Greeks used the site for “intense 
nighttime ritual.” The pit is estimated to 
date from the 6th and 5th centuries B.C, 
It was found 55 miles west of Athens on 
the Isthmus of Corinth. 

The wall is near a canal which cuts 
across the-Isthmus. Mr. Broneer said that 
from its construction, the barrier was prob- 
ably erected by the Achaean rulers of the 
Peloponnese at the end of the Bronze Age 
to halt hostile raids. 

Although it may have withstood the at- 
tacks for a century, the aggressors finally 
broke through in what is known as the 
Dorian invasion. 

Ironically, Dr. Broneer said, the end of 
the Isthmian temple installations occurred 
when soldiers of the Emperor Justinian in 
the 6th century A.D. broke down the pagan 
structures and used the material for a new 
wall to defend the Peloponnese against 
another surge of invaders from the north. 

Other archaeological work in the area 
sponsored by the University since 1952 has 
discovered a temple to Poseidon, god of 
the sea, and a temple to Palaimon, a boy- 
god worshiped by early Greeks. 

The photograph on the cover of this 
week’s Science News Letter shows the 
foundation for the temple of the boy-god 
Palaimon. Through the foundation runs an 
underground passage which formed a crypt. 
Here it was customary for men, probably 
the Isthmian athletes, to descend to take 
their oaths in the name of the god. Dire 
punishment awaited those who perjured 
themselves, Dr. Broneer reported. 

The east and north sides of the precinct 
of Poseidon remain to be cleared and ex- 
cavation in the theater has barely begun, 
Dr. Broneer said. Other buildings at greater 
distances from the main sanctuary are the 
temples of Demeter and Kore, Artemis, 
Dionysus, and Euteria. 

Science News Letter, November 22, 1958 
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EXPERIMENT - OF - 
THE-MONTH-CLUB 


Home Science Laboratory 
Here’s how the club works... 


Once each month, you will receive 
a Club Experiment Kit. These kits 
come complete with chemicals, spe- 


cial equipment and _ instruction 
booklets. erything you need for 
the monthly ic 


! 
example, the first month you 
long with your free home 
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lab—a kit on Properties of Matter. 
It shows how we 
is made up of atoms and molecules. 


now that matter 
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do ex 
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ciples behind the Atomic Age! 
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explore the whole, challenging world 
of science—and learn the method 
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greatest discoveries! 


Get free Home ‘Lab’! Given to you as a 
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free—when you join EXPERI- 
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0) $11.95, to cover cost of 4 Monthly 
Kits on trial membership. 


0) $24.95, to cover cost of full year’s 
membership. 


An Ideal Christmas Gift 
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DANBURY, CONN. 
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BIOCHEMISTRY 
Study Proteins in 
“Chain of Life’’ Mitosis 


> THE DELICATE “mitotic apparatus” 
found in dividing cells has been isolated 
from sea urchin eggs and is currently being 
studied in an attempt to learn more about 
its production and reproduction in the 
“chain of life.” 

(The process by which a cell divides to 
form new cells is called mitosis. By means 
of mitosis “daughter” cells receive nuclear 
material identical with the “mother” cell.) 

Already scientists have found that 10% 
of all the protein in the cells goes into the 
complete mitotic apparatus, abbreviated MA, 
Dr. Daniel Mazia of the University of Cali- 
fornia reported to the National Academy of 
Sciences meeting in Berkeley, Calif. Further 
tests point to the presence of ribonucleic 
acid and indicate that MA is made up 
mostly of only one species of protein. The 
major protein component has an average 
molecular weight of about 315,000. 

Isolated MA remained stable only in the 
presence of a sulfur-containing compound 
dithiodiglycol, Dr. Mazia said. This is be- 
lieved to be important proof that sulfur- 
sulfur bonds play a decisive role in the 
formation of the mitotic apparatus. Finding 
that excess mercaptoethanol penetrated the 
cell wall and blocked mitosis was additional 
evidence of the importance of sulfur bonds, 
Dr. Mazia said. 

However, he pointed out, the block could 
be reversed and the mitotic divisions re- 
sumed as under normal conditions. 

On the basis of these and other studies, 
Dr. Mazia explained, it appears that the 
proteins found in the mitotic apparatus 
are already formed before the cell divides 
and then are assembled at division. Even 
when the MA cannot function, he said, its 
reproduction continues as though conditions 
were normal. 
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MEDICINE 
Volunteers Show Vaccine 
Can Prevent Colds 


>» THE COMMON COLD can be pre- 
vented, a British scientist reported to the 
sixth annual Symposium on Antibiotics 
meeting in Washington, D. C. 

Weekly injections of a vaccine prepared 
from the volunteer’s own nose and throat 
bacteria significantly reduced the number 
of colds, Dr. J. Morrison Ritchie, director 
of the Public Health Laboratory, Birken- 
head, England, reported. The number of 
colds in those not receiving the vaccine was 
five times that in the vaccinated. 

Further tests, in which volunteers were 
given antibiotic tablets or lozenges in order 
to prevent colds, met with similar success. 
Only four in 100 of those receiving the 
antibiotic developed all the manifestations 
of the complicated cold, Dr. Ritchie said, 
as compared to 26 out of 100 of the control 
volunteers. 

He reports oxytetracycline was the anti- 
biotic used in the lozenge form. Sensitivity 
tests had showed the tetracyclines as a 





group were the most suitable for this pur- 
pose. 

During the winter of 1957-58, 1,120 vol- 
unteers were tested with the cold-prevention 
treatment. Only 6.2 per 100 of those on the 
antibiotic developed significant symptoms. 
Severe “nasopharyngitis,” or inflammation 
of the pharnyx above the soft palate, de- 
veloped in 22.7 per 100 of those in the con- 
trol group. 

The form of cold prevention, Dr. Ritchie 
said, did not give rise to an increased num- 
ber of antibiotic-resistant strains. The econ- 
omies effected by such control measures are 
obvious, he concludes. 
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METEOROLOGY 
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Predict Rain Modification 


A representative group of the nation’s meteorologists 
has responded in the affirmative to a Science Service inquiry 
concerning man’s ability to modify the weather. 


> IN TEN TO 50 years it will be possible 
for mankind to increase or decrease pre- 
cipitation, prevent hail and prevent light- 
ning. 

This is the opinion of weathermen se- 
lected from the membership of the Amer- 
ican Meteorological Society and asked to 
answer, anonymously, questions in a SctENcE 
Service Grand Jury inquiry. Approximate 
ly two percent of the 2,500 professional 
members were chosen methodically and 
polled to give a good distribution through- 
out the nation. Nearly three-quarters re 
sponded. 

There was an overwhelming affirmative 
answer to the question: “Is it possible for 
mankind to increase or decrease precipita- 
tion, prevent hail, prevent lightning?” With 
in ten years was the time judgment of 
42°%%, (18) and within 50 years said 37° 
(16). Only 9% (4) said 100 years or never, 
while 12% (5) did not vote. 

As to man’s potential control of severe 
storms, such as squall lines, tornadoes, and 
hurricanes, 46°/, (20) believed that 
would be possible in 50 years, while 5°/ 
(2) were so optimistic as to believe this 


this 


possible in ten years. Within 100 years 
was the opinion of 19% (8), while 16% (7) 
said “never” and 149% (6) did not vote. 

The possibility of the control of large- 
scale weather patterns was deemed possible 
withiri 50 years by 30% (13) and within ten 
years by 5% (2). The judgment of 19% 
(8) was such control will come within 100 
years, while 30% (13) said “never” and 
16% (7) did not vote. 

Expert comment on the rainmaking at- 
tempts over the past couple of decades was 
obtained. Only 16% (7) of the experts were 
willing to say that there has been improve- 
ment in the present status of increasing or 
decreasing precipitation by seeding with 
water or other chemicals. However, 54° 
(23) believed that this prospect has im- 
proved. Only 7% (3) considered rainmak- 
ing proved, and 23° (10) did not vote on 
this question. 

Large sources of energy might be used 
in modifying weather, but one expert said 
that “at present we have no energy sources 
or energy ‘reflectors’ available which give a 
remote promise of control of large-scale 
weather phenomena” and that “the present 
system of ‘trigger forces’ is not the answer 





OIL TANKER—A new type British oil tanker is the flexible sausage-shaped 

barge called Dracone. Capable of carrying about 40 tons of kerosene, it is 

a huge tubular skin of woven nylon fabric impregnated with rubber. 

Dracone is said to be impervious to oil on the inside and to sunshine and 

salt water on the outside. Invented by Prof. W. R. Hawthorne and developed 

by Dracone Development Ltd., the 100-footer is fwe feet in diameter and 
can carry solids. 
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to the modification of large-scale weather 
control.” 

Another opinion was more pessimistic: 
“Man will always have more demanding 
uses for the large amounts of energy re- 
quired.” 

“Within 50 years,” another meteorologist 
declared, “we shall understand the mecha- 
nisms of weather and climate well enough, 
and have control over sufficiently large sup- 
plies of energy, to produce appreciable modi- 
fications in, but not control over, weather 
and climate phenomena.” 

Changes in topography, such as the Rus- 
sian proposal to create a huge inland sea, 
will produce some changes in the general 
circulation of the atmosphere, another 
weatherman foresees, but this is weather 
change not “control.” 

Increasing precipitation, in another opin- 
ion, is a problem of purifying air, not con- 
taminating air by seeding. 

One meteorologist doubts that the legal 
problems in weather modification and con- 
trol will be as readily solved as the scien- 
tific and technical ones. 

Predictions are not possible, in another 
judgment, because “it is impossible to set a 
timetable for the break-throughs of science.” 


Research Support Needed 


Greatly increased support for research and 
development of weather control would be 
justified because such control would be so 
valuable economically, another meteorologist 
argued. However, to date, in his opinion 
the possibilities have been beclouded by 
premature claims and ii many cases outright 
misrepresentation. 

“Possibilities are much more limited than 
press accounts have led the public to be- 
lieve,” this expert continued, “but the pos- 
sibilities are nevertheless likely to be very 
important. Progress will come more rapidly 
if science and the public take a more sober 
and deliberate approach to fundamental re- 
search in this field.” 

Money can buy progress, another expert 
suggested, since he believes that unless re- 
search investments are drastically increased 
to $10,000,000 to $20,000,000 annually, 50 
years is a fair timetable for weather con- 
trol. He suggests that the program should 
have the same priority as guided missiles, 
satellites and rockets. 

“The consequences of the achievement of 
weather control are so great,” said another 
expert, “that we have no alternative but to 
proceed immediately with the fundamental 
research which will provide information 
necessary for a definitive experiment.” 

Science News Letter, November 22, 1958 





@ RADIO 


Saturday, Nov. 29, 1958, 1:35-1:50 p.m. EST. 

“Adventures in Science” with Watson 
Davis, director of Science Service, over the 
CBS Radio network. Check your local CBS 
station. 

Dr. Amel R. Menotti, vice president and 
scientific director of Bris Laboratories, 
Syracuse, N. Y. will discuss “Antibiotics Con- 
quer Diseases.” 
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MEDICINE 


Science News Letter for November 22, 1958 


Alcohol Absorption Varies 


> NEITHER THE SIZE of the tipler nor 
the amount consumed determines the de- 
gree of intoxication. 

It is the rates of absorption and elimina- 
tion of alcohol in the bloodstream that 
determine whether the drinker is “tipsy” 
or not, three investigators report to a 
Committee on Medicolegal Problems in 
the Journal of the American Medical As- 
sociation (Nov. 8). 

Furthermore, that sobering-up period 
that occurs when a policeman or doctor 
appears quickly vanishes and the intoxica- 
tion returns, Dr. Herman A. Heise of Mil- 
waukee, Wis., Dr. Clarence W. Muchlberg- 
er of Lansing, Mich., and Ralph F. Turner 
of East Lansing, Mich., point out. 

The ‘fast sobering period is caused by 
an abundant secretion of epinephrine from 
the suprarenal glands located above the 
kidneys. It temporarily counteracts the effect 
of alcohol but not the percentage in body 
fluid. When the emergency has passed, 
intoxication returns without additional 
alcohol. 

Actually, alcohol affects persons in a 
surprisingly uniform manner if the amount 
of alcohol accumulated in the body fluids 
is measured, not the amount consumed. 


ASTRONAUTICS 


The threshold for measurable effects of 
alcohol usually occurs at a blood alcohol 
level of approximately 0.02% to 0.03% 
(indicating the accumulation of 0.4 ounce 
to 0.6 ounce of pure alcohol in a 150 
pound person). In addition, the fatal dose 
of alcohol, a blood accumulation of 12 
ounces, applies to anyone. At that level, 
the alcohol interferes with the basic nerve 
functions and death ensues. 

This information has been accumulated 
in order to establish recommendations from 
the American Medical Association and the 
National Safety Council. The scientists con- 
clude that: persons with a concentration 
of alcohol of less than 0.05% by weight 
in blood or its equivalent in urine, saliva 
or breath should not be prosecuted for 
driving while under the influence of alco- 
hol; alcoholic influence is usually present 
in that percentage between 0.05°%% and 
0.1594. This is a wide range and the com- 
mittees recommended that courts of law 
consider behavior of the individual and 
circumstances leading to the arrest before 
making a decision; at 0.15°% or over, there 
is definite evidence that the person is under 
the influence of alcohol. 
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Study Space Men 


Plans for space travel need to include studies of the ef- 
fects of space on man, ranging from his food needs to radiation 
and man’s mental reactions to space life. 


> CREW MEMBERS of manned space craft 
may be required to develop an appetite for 
slugs and snails. 

These tempting delicacies would offer a 
more varied menu on long space flights 
that employ the use of a closed algal cycle 
for oxygen and food supplies, Dr. Robert 
G. Tischer, bacteriologist at Mississippi State 
University, said at the Second International 
Symposium on the Physics and \.edicine of 
the Upper Atmosphere and Space held at 
San Antonio, Tex. 

A space crew that depends upon a grow- 
ing algae system for food will not necessarily 
welcome the prospects of eating the algae 
directly. Therefore, by placing an algae- 
eating animal such as a goat, daphnia, slug, 
snail or other animal within the space craft, 
the crew can obtain animal protein food in 
a form more familiar and desirable, the biol- 
ogist explained. ‘ 

Research in the field of such closed feed- 
ing systems must provide crewmen with a 
diet that is not only practical but possible, 
two U. S. Air Force Space Medicine scien- 
tists added. It is reasonable to presume that 
{men will need more than algae cake or 
chemical porridges for space flight rations, 
Drs. George R. Steinkamp and Willard R. 


Hawkins of the School of Aviation Medicine 
at Randolph Air Force Base pointed out. 

A truly long space flight such as a trip 
to Mars would take from two and one-half 
to three years. A steady diet of algae for 
that length of time would be undesirable. 


Crew Minds Dulled 


> THE “ALL work and no play” maxim 
holds true even in space flight. 

For the detachment, confinement and 
sensory deprivation that will be experienced 
by man in space flight will affect his psycho- 
logical processes. Dr. George T. Hauty, 
psychologist in the space medicine division 
of the School of Aviation Medicine, Ran- 
dolph Air Force Base, reported at the sym- 
posium. 

Experiments with men confined within an 
artificial space cabin for seven days revealed 
that when they were required to do a simple 
task the greater portion of the time, they 
exhibited symptoms of hallucinations and 
became “muddled.” 

Isolation, in which man is _ separated 
from his accustomed environment, produced 
anxiety, fear and/or indifference, Dr. Hauty 
explained. 





The space crew will face the problem of 
fatigue due to simple tasks that are per- 
formed in a small space. Researchers have 
found that men confined in such small 
spaces do not adjust to the extreme turn- 
about of the normal day-night cycle. The 
men could not banish their feeling of fatigue 
and this led to a decline in ability to per- 
form simple tasks. 

The main problem of fatigue that over- 
comes the man in space flight is not the 
traditional “dragged out feeling” from haul 
ing 1,000 pounds for 30 miles on foot. 
Rather, it stems from the association with 
a loss or lack of sleep or long concentration 
on a monotonous job. 

This leads to bad judgment, slower de 
cision time, a decline in alertness and vigi- 
lance, increased variability of reliability, and 
degradation of attitudes and feelings, Dr 
Hauty pointed out. 


Increased Radiation 


> PILOTS AND CREWMEN on today’s 
and tomorrow’s high-flying commercial jets 
will receive somewhat increased but not 
intolerable doses of radiation, two scientists 
said at the Space Symposium. 

The flight altitude of these planes is about 
35,000 feet, Drs. Hermann J. Schaefer, U. S. 
Naval School of Aviation Medicine, Pensa- 
cola, and Abner Golden, department of 
pathology, Emory University Medical 
School, Emory, Ga., pointed out. 

Commercial airline pilots who fly the 
upper limit of 1,000 hours a year would re- 
ceive a yearly exposure of 250 millirad, they 
said. The yearly dose at sea level from 
natural background radiation ranges from 
100 to 200 millirad, depending on location. 
It is lowest over the ocean and highest over 
igneous rock. 

In other words, the additional exposure 
for a commercial jet pilot amounts to about 
twice the natural dose. 

However, the scientists asserted, this 
amount is still within the maximum permis- 
sible dosage. 
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Retarded Boys 
Improved by Drug 


> IMPRESSIVE physical and mental 
changes in ‘sexually immature, mentally re- 
tarded boys following treatment with a new 
drug has been reported. 

The drug, called Follutein, or Squibb 
Chorionic Gonadotropin, was administered 
to 32 mentally defective in-patients who 
were nine to 16 years of age, Drs. M. Reiss 
and H. H. Berman of the Willowbrook State 
School, Staten Island, reported to the East- 
ern State Psychiatric Association meeting in 
New York. 

Treatment was continued for at least three 
months. Advances in physical development 
with Follutein in this study included in- 
crease in the size of the genitals. Weight 
and height increased and the standard I.Q. 
score of the treated boys improved 15% dur- 
ing the three months of therapy. 
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Cells’ DNA Replaced 


Deoxyribonucleic acid, the mystery chemical essential 
to inheritance, can be replaced in its cell functioning by certain 


negatively charged molecules. 


>» OTHER CHEMICALS substitute 
for DNA, the mystery chemical compound 
that plays an essential life role in transmit 
ting hereditary characteristics. 

An electrically negative charge seems to 
be the key to DNA substitution. 

DNA, or deoxyribonucleic acid, was re 
moved from isolated cell nuclei and, as 
expected, the nuclei could not make pro- 
tein or nucleic acid. However, some syn- 
thetic compounds—one of them related 
chemically to clear plastic wrapping paper 
—will act as DNA substitutes. 

The experiments were reported by Drs. 
V. G. Allfrey and A. E. Mirsky of the 
Rockefeller Institute at the National Acad 
emy of Sciences meeting at Berkeley, Calif. 

The key to their ability to substitute for 
DNA seems to be the fact that the synthetic 
molecules form in long chains and have 
many repeating negative charges. Both of 
these are also characteristic of DNA, the 
scientists explained. 

Although large negative molecules such 
as the anti-blood clotting agent heparin 
could substitute successfully for DNA, 


can 


ASTRONOMY 


large electrically neutral molecules were 
ineffective. 

They also found that positively charged 
substances inhibit the synthesis processes 
in the nucleus. Since the nucleus contains 
a variety of such compounds called histones, 
the scientists believe histones may control 
nuclear activity by masking DNA’s negative 
charge. A direct test of this theory has 
been made, Drs. Alifrey and Mirsky re- 
ported. A histone fraction prepared from 
thymus cell nucleus was added to isolated 
thymus cell nuclei and was found to in- 
hibit protein synthesis. 

Without its DNA, the nucleus cannot 
make protein or nucleic acid nor can it 
build up an energy reserve in the form 
of ATP or adenosine triphosphate. 

It may be possible some day to control 
nuclear activity in the whole living organism 
by administering compounds that will shift 
nuclear charges. “This is a hopeful aspect 
for research on hereditary diseases in man, 
many of which are essentially the result of 
disordered nuclear function,” the scientists 
concluded. 
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Top Astronomy Events 


The most important events in astronomy during 1958 in- 
cluded intensive studies of Mars, discoveries of the nature of the 
Milky Way, and further improvements in observing instruments. 


>» THE TOP astronomical events of 1958 
have been selected by Dr. Harlow Shapley, 
former director of Harvard College Observa- 
tory. 

Included among the past year’s high- 
lights, he told Science Service, are the 
following: 

1. The intense study of Mars by spectro- 
graph, photometer and radio waves, includ- 
ing the possibility of bouncing a radar echo 
from the planet as has already been done 
with the moon. 

2. The discovery that the center region, 
or nucleus of the Milky Way galaxy is ex- 
panding, found from observations with the 
82-foot radio telescope in Holland. 

3. The suggestion that the moon’s surface 
is a honeycomb of solidified dust, caused 
by the melting and frothing of its dusty 
surface when bombarded with meteorites. 

4. The discovery of 86 stars definitely 
known to have magnetic fields, and another 
65 stars suspected of having them. 

5. A more precise determination of the 


earth’s shape resulting from measuring 
the depth of the ocean when atomic sub- 
marines traveled under the North Pole. 

6. The start on construction of a 140- 
foot steerable radio telescope at the Na- 
tional Radio Astronomy Observatory, Green 
Bank, W. Va.; announcement of plans by 
the U.S. Navy to build one of unspecified 
design having an aperture more than 400 
feet at nearby Sugar Grove, W. Va., and 
the construction by Russian scientists of 
a radio telescope 425 feet in diameter. 

7. Good progress by Russian astronomers 
in construction of a 105-inch reflecting 
telescope that will be the world’s third 
largest instrument when completed. 

Dr. Shapley said his selections were not 
necessarily listed in order of their astro- 
nomical significance. He also reported that 
the Russians are conducting a contest for 
the best design of a monument to com- 
memorate the launching of Sputnik I on 
Oct. 4, 1957. 
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PARTICLE TRACKER—‘Terry”, a 
device that counts the tracks left by 
atomic particles, is a combination 
microscope, television camera and 
electronic computer. Prof, Paul V. C. 
Hough (back) and Wentworth Wil- 
liams of the University of Michigan 
examine the device. 


HEMATOLOGY 
Hemoglobin Duplicated 
In Test Tube 


> THE FIRST successful duplication of 
hemoglobin of red blood cells under “test 
tube” conditions has been reported. 

Hemoglobin is the oxygen-carrying pro- 
tein in red blood cells. It consists of 16 
different amino acids. This protein was 
“manufactured” in a test tube by Dr. Rich- 
ard S. Schweet at the City of Hope Medical 
Center, Duarte, Calif. 

Dr. Schweet used a technique that enabled 
this important protein to develop free from 
living cells. He extracted microsomes from 
immature red blood cells of rabbits. Micro- 
somes are the tiny “protein factories” within 
all living cells. These, in their natural state, 
produce hemoglobin almost exclsively. 

Dr. Schweet tagged with radioactive car- 
bon an amino acid used by microsomes in 
their production of hemoglobin. Then he 
added the other 15 amino acids. 

When he was able to isolate radioactive 
hemoglobin from the test tube mixture, he 
concluded that the microsomes had used the 
tagged acid to manufacture the newly made 
hemoglobin in a cell-free system. 

These findings now make it possible to 
study the production of a given protein in 
a detailed manner that was not possible 
before. 

This research, reported in the Proceedings 
of the National Academy of Sciences (Oct.), 
was supported by the American Heart As- 
sociation and the National Science Founda- 
tion. Mrs. Esther Allen, research assistant, 
also at City of Hope, and Dr. Hildegard 
Lamfrom, biologist at the California Insti- 
tute of Technology, assisted in the project. 
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METEOROLOGY 
Flying Weather Stations 
Planned by Air Force 


> PLANS to probe the world’s weather 
with jet-borne weather stations flying at 
about 50,000 feet have been outlined. 

The flying weather stations will contin- 
uously communicate atmospheric data to a 
ground network as the planes make con- 
tinent-wide sweeps at close to the speed of 
sound. 

Although data gathered is intended pri- 
marily for the Air Force’s Air Weather 
Service, it will also be supplied to the 
Weather Bureau, commercial airlines and 
other interested agencies. 

Plans are for the planes to measure cloud 
formation and look inside storms with radar 
sweeps extending 150 miles from the air- 
craft. At intervals, rockets will be launched 
to investigate the jet stream and other 
atmospheric phenomena at altitudes up to 
150,000 feet above the earth’s surface. 

Sensing equipment will also be dropped 
by parachute to obtain data closer to earth. 

The University of Michigan meteorolog- 
ical laboratories and Bendix Aviation Cor- 
poration co-sponsored the meeting in Ann 
Arbor attended by some 150 scientists. 
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CHEMISTRY 
Suspect “Human” Life 
On Millions of Planets 


> MILLIONS of planets in the known 
universe probably support life similar to 
that on earth, Dr. Melvin Calvin, a Uni- 
versity of California chemist, believes. 

Speaking at inaugural ceremonies for 
University of Washington President Charles 
Edwin Odegaard, Dr. Calvin cited recent 
development of knowledge about how in- 
organic molecules can be transformed into 
complex organic molecules by radiation, 
electricity and ultraviolet light. 

Chemical knowledge is now such, he said, 
that given the starting materials of the 
primordial earth the course of chemical 
evolution from inorganic materials up to 
and through the formation of a living cell 
was predictable and inevitable. The evolu- 
tion of higher forms of life could also 
have been predicted, but the precise path- 
ways could not be predetermined. Thus, 
Dr. Calvin said, plants and animals were 
inevitable developments although their phys- 
ical appearances were not. 

Dr. Calvin cited the estimates of Dr. 
Harlow Shapley, former director of Har- 
vard College Observatory, that there may 
be 100,000,000 earth-like planets in the 
known universe. Each of these would have 
begun with comparable chemical make-ups, 
atmospheres and distance from an energy- 
giving star like the sun. 


The scientist concludes that earth-like 


life, including plants and thinking animals 
like man, must have developed on millions 
of these planets. 

The precise form of species might be 
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different than those on earth; yet animals, 
for example, would have eyes, hearing ap- 
paratus and be otherwise capable of re- 
sponding to an earth-like environment. 

Although the planets are all presumably 
about the same age, evolution would not 
take place at the same speed on all, he 
said. Therefore, some animal life might 
be prehuman, some posthuman and some 
comparable to man in development. 

An important implication, he said, is 
that life is a major cosmic influence in the 
universe, rather than a trivial accident on 
an insignificant planet, and that thinking 
creatures may be altering the environment 
of astral bodies through the universe even 
more profoundly than man has altered the 


earth. 
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MEDICINE 
Computer Aids Physicians 
In Circulatory Diagnoses 


>A COMPUTER that would enable 
physicians to make early diagnoses of hard- 
ening of the arteries and high blood pres- 
sure has been developed by a biophysicist 
at Ohio State University. 

A year of experimenting with it has 
convinced Dr. Ralph W.. Stacy of the 
computer’s value as a diagnostic instrument 
in detecting most circulatory diseases. 

The machine can be used to measure the 
three mechanical properties of the arterial 
system: mass, elasticity and viscosity. By 
checking the elasticity of the circulatory 
system, it will be possible to foretell the 
onset of such cardiovascular difficulties as 
high blood pressure and hardening of the 
arteries. 

The computer consists of a pulse-wave 
form generator, a Donner analogue com- 
puter and a cathode ray oscilloscope. Being 
able to digest and remember countless case 
histories in complete detail, the computer 
can be a great aid to the physician in as- 
sembling information. It would never, 
however, be capable of making a diagnosis 
by itself. 

For the past year, Dr. Stacy has made 
graphs of pulse beats taken at the heart 
and at the wrist, converted them into elec- 
trical signals of the same frequency as the 
heart beat by the pulse-wave form genera- 
tor, and fed them into the computer. The 
output was observed on the oscilloscope 
screen. 

Delicate adjustments, said Dr. Stacy, make 
it possible to reproduce the arterial system 
electronically and observe how it would 
react under almost any given set of condi- 
tions. 

He said the next step would be to obtain 
pulse beat graphs of patients who have 
been diagnosed as having an arterial ail- 
ment and to check them on the computer 
to determine any possible margin of error. 

Development of the machine was co- 
sponsored by the Central Ohio Heart 
Association and the U. S. Department of 
Health, Education and Welfare in connec- 
tion with the University’s Research Foun- 
dation. 
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PUBLIC HEALTH 
Deer Antlers Accumulate 
Radioactivity in 5 Years 


> DEER CAN offer mute testimony to the 
increase in radioactive fallout. 

Their antlers may be good warning sig- 
nals of possible danger to man. 

Analysis of deer antlers indicates there 
has been approximately a ten-fold increase 
in radioactivity since 1952. Studies were 
made with deer that normally graze on 
upland pastures known to contain relatively 
high levels of fallout radioactivity, J. Haw- 
thorn and R. B. Duckworth report in 
Nature (Nov. 8). 

The radioactivity as measured by stron- 
tium-89 plus strontium-90 was 126 micro- 
microcuries per gram of calcium present in 
the antlers of a deer shot in November, 
1957. In contrast, the strontium activity 
found in the antlers of a deer shot in 1952 
was only 11.2 micro-microcuries per gram 
of calcium. 

Exposure of a thin cross-section of the 
antlers to X-ray film resulted in a clear 
autoradiogram, indicating zones of high 
and low activity, for the more recent speci- 
men. However, the radioactivity was too 
small in the 1952 specimen to yield a strong 
image. 

The scientists, both with the department 
of food science at the Royal College of 
Science and Technology, Glasgow, Scotland, 
also obtained autoradiograms of grass and 
of a sheep’s premolar tooth taken from 
areas known to contain high levels of 
radioactivity. 
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BOTANY 
Australian Trees Yield 
Blood Pressure Reducer 


> THE BARKS of certain trees that grow 
in Australia have been found to contain 
substances that act as a potent blood pres- 
sure reducer. 

They may prove to be more effective 
than the now commonly used reducer, 
reserpine. 

The substance or substances (the exact 
active principle has not yet been isolated) 
are contained in the alkaloids extracted 
from the barks of trees that belong to the 
species Alstonia, Dr. R. C. Elderfield, pro- 
fessor of chemistry, University of Michi- 
gan, said at a Society of the Sigma Xi 
lecture. 

The Alstonia species includes trees or 
shrubs whose leaves grow in a circle or 
whirl around particular points on the stem. 
They are native to Malaya and the Pacific 
islands. Their alkaloids are organic basic 


salts. 
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PHYSICS 
Develop New Design 
For Atom Smashers 


> A NEW DESIGN for use in high-energy 
atom smashers has been reported by eight 
scientists who developed a model of the 
accelerator while working at the Oak Ridge 
National Laboratory. 

Studies with the model “strongly indicate 
the feasibility” of building large machines 
of the same type with protons instead of 
electrons as the accelerated particles, the 
scientists concluded. 

The new concept for the cyclotron in- 
volves using a magnetic field that, on the 
average, increases with radius. Imposed on 
this field is another to focus the particles 
in a beam. 

The Oak Ridge scientists dubbed their 
cyclotron the AVF, for azimuthally varying 
field. It was developed by Drs. R. E. Wor- 
sham, C. D. Goodman, R. S. Livingston, J. 
E. Mann, G. T. Trammel and T. A. Welton, 
all of Oak Ridge National Laboratory, Oak 
Ridge, Tenn., and Dr. H. G. Blosser, now at 
Michigan State University, and Dr. H. M. 
Moseley, on leave from Texas Christian 
University. 

The scientists report their design of the 
magnetic field shape in the Review of Sci- 
entific Instruments (Oct.), publication of 
the American Institute of Physics. 
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DENTISTRY 
Gum Diseases Cause Most 
Tooth Loss Among Adults 


> DISEASES of the gums cause a loss of 
five times as many teeth as dental decay 
in Americans aged 35 or over. 

This means that after age 35, for every 
tooth lost from caries, five will be extracted 
due to a breakdown of tooth-supporting 
tissues, Dr. Evert A. Archer of Chicago 
reported at the 99th annual session of the 
American Dental Association meeting in 
Dallas. 

These gum ailments, known as periodon- 
tal diseases, can usually be detected in the 
early stages when inflammation changes 
the healthy pink color of the gums to a 
red color in tissue around the neck of a 
tooth. 

Collections of tartar on the teeth at the 
gum line are the major cause of gum 
irritation, Dr. D. Walter Cohen of Phila- 
delphia explained at the panel discussion 
on gum diseases. 

Impacted food, faulty mouth breathing 
that causes abnormal dryness in the mouth, 
faulty toothbrushing, and incorrect use of 
dental floss and toothpicks were also men- 
tioned as causes of irritation or softening 
of gum tissues. 
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Diabetes, nutritional deficiencies, gastro- 
intestinal disorders and certain allergies can 
affect gum tissues. 

Raw fruit is a good “detergent” food 
that helps to keep the gum tissues and teeth 
in sound condition, Dr. Harry Roth of 
New York University College of Dentistry 
said. 

Prolonged and severe stress from such 
habits as grinding and clenching the teeth 
have serious effects on the conditions of 
the gum tissues as well as on the teeth. In 
addition, when the upper and lower teeth 
fai! to meet correctly, regular jaw move- 
ments place unbalanced pressures on gum 
tissues, the panel concluded. 
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PLANT PHYSIOLOGY 
Plants May Survive Heat 
With Diet Supplements 


>» A SMALL amount of the B vitamin 
riboflavin may answer the problem of grow- 
ing food crops in desert regions of the 
world. 

Scientists investigating how high tem- 
peratures kill or damage a plant have found 
there are several chemicals that enable 
heat-resistant plants to survive. One of 
these is riboflavin, Dr. Edwin B. Kurtz Jr. 
of the University of Arizona’s College of 
Agriculture reports. A small fraction of an 
ounce could treat many plants. 

Other chemical compounds that increase 
heat resistance in some plants include 
adenine and pyrimidines and gibberellic 
acid. Most of the effects of high tempera- 
ture in reducing or stopping plant growth 
can be prevented by adding the compound, 
Dr. Kurtz says in Science (Nov. 7). 

Apparently these compounds are essential 
metabolic compounds whose activity is seri- 
ously affected by high temperatures. If 
this is true, chemical control of climatic 
diseases of plants may be possible. 

As an example of current research in the 
field, Dr. Kurtz describes one study of two 
pea plants, one heat-resistant, the other heat- 
susceptible. The heat-susceptible plant was 
found to contain the same amount of 
adenine at both high and low temperatures. 
However, the resistant variety contained 
double the amount of adenine at 26 degrees 
centigrade that it had at 14 degrees centi- 
grade. This study points to the possibility 
of “adapting” peas or similar crops to culti- 
vation in warmer environments, Dr. Kurtz 
explains. 

Gibberellic acid was found to take the 
place of the cold treatment biennial plants 
require at the end of their first year’s 
growth if flowering in the second year is 
to take place. Although the way gibberellic 
acid acts here is unknown, the compound 
may make possible extension of the normal 
growing range of these plants. 

The implications of this research are ex- 
citing, Dr. Kurtz concludes. Knowledge 
of how desert plants tolerate high tem- 
peratures may help solve the world’s critical 
food problem by “permitting agriculture to 
extend into new lands and by increasing 
yields of presently cultivated areas.” 
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BIOCHEMISTRY 
Find Potato, Eggplant 
Inhibit Cholinesterase 


> “SOMETHING” in potato inhibits the 
activity of cholinesterase. 

The exact nature of the inhibitor is still 
unknown, a team of Iowa State College 
scientists report in Science (Nov. 7). How- 
ever, it has been found to have strong 
inhibitory effects on test tube preparations 
of human plasma cholinesterase. Cholin- 
esterase is a compound that plays an im- 
portant role in the activity of the brain 
and nervous system. 

Several plants were tested to sce if they 
contained the inhibitor, with those in the 
nightshade, or Solanaceae, family giving 
positive results. Tissue from potato, egg- 
plant, tomato leaves and roots, tobacco 
leaves and petunia leaves and flowers was 
found to inhibit cholinesterase activity. The 
inhibitory substance does not appear to be 
related to any of the alkaloids known in 
the nightshade family, nor does it react 
like a weak acid, phenols or other known 
chemical compounds in plants. It is highly 
water soluble, the scientists report. 

Wallace H. Orgell, Kunda A. Vaidya 
and Paul A. Dahm of Iowa State College’s 
department of zoology and entomology 
reported the research. 
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PHYSICS 


Use Electron Beam 
For Magnetic Writing 


> MAGNETIC WRITING using an elec- 
tron beam, particularly suitable for elec- 
tronic computers, has been found feasible. 

The method could also be used to make 
magnetic half-tone images, reports Dr. Lud- 
wig Mayer of General Mills, Inc., Min- 
neapolis, Minn. He says the magnetic pic- 
ture so obtained would be similar to one 
obtained by conventional printing. 

The method is based on Curie-point 
writing, in which the direction of mag- 
netization in a premagnetized film is re- 
versed by elevating the temperature. The 
energy of a focused electron beam is used 
to raise the temperature. It gives “quite 
well defined traces,” Dr. Mayer reports 
in the Journal of Applied Physics (Oct.). 

The traces can be erased magnetically. 
Writing speeds equal to 30,000 binary digits 
each second were found possible in the first 
experiments, and “considerably higher writ- 
ing speeds” could be achieved. 

The magnetically stored information 
could also be retrieved by electronic read- 
out, Dr. Mayer reports. 

Electronic writing of magnetic half-tone 
images is accomplished by controlling the 
size of the spots of reversed magnetization. 

The magnetic film upon which informa- 
tion is to be stored is set up as an anode in 
a television tubelike device. A focused 
electron beam heats this film in those areas 
where electrons, impinge. The heated areas 
become non-magnetic if the temperature 
rises above the Curie point. 
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Thanksgiving Day Revolution 


Thanksgiving Day, traditional American celebration 
with its own foods and customs, is undergoing a startling 
change as advances in food technology are made. 


By BENITA TALL 


> TODAY WE tend to accept “revolution” 
in everything from automobiles to national 
politics, yet there is one revolution taking 
place that few persons are aware of: The 
revolution in a meal, the Thanksgiving Day 
dinner. 

There has been a revolution on the farm, 
in the food processing factory, in the gro- 
cery store, in the kitchen and in the labora- 
tory. 

Things are no longer being done the way 
they used to be even in the prosaic matter 
of what we eat on the traditional American 
‘holiday. 

Not long ago, probably within the life- 
times of most persons living now, we used 
to look at a Thanksgiving Day table covered 
with several kinds of potatoes, beans, 
squash, turnips and parsnips, stuffing, jellies, 
preserves, pies, hot breads and—the crown- 
‘ ing glory of the table—a 25-pound turkey. 
And we would count the things Americans 
had to be thankful for, with “good,” plenti- 
ful food high on the list. 

In the past 50 years, however, scientists 
have been studying the American diet. Now 
it seems that while we have a plentiful food 
supply, we may not always eat “good” food. 

By “good” food, the scientists, of course, 
mean food that is nutritious, In one sense 
all food is nutritious: it supplies the human 
body and its billions of functioning cells 
with some vitamins, some minerals and 
some calories. A nutritious food gives good 
value when you compare such things as 
cost with vitamins and minerals. And cost 
should include not only the purchase price 
of the food but also the amount of waste 
involved in preparing and eating the food 
and, perhaps most important, the cost in 
calories. 


Undernourished Americans 


It is in this last respect that many nutri- 
tionists feel Americans are not well-fed. Ad- 
mittedly there are many persons who are 
underweight and undernourished. The more 
prevalent condition in this country, how- 
ever, is that of being overweight and, often, 
undernourished. 

Publicity concerning the problem of -over- 
weight has led to a flood of special foods, 
pills and regimens designed to solve the 
problem and again return the individual 
to his healthy, slender self. More important 
is the fact that public attention has been 
turned to the need for change in its eating 
habits. 

The Thanksgiving Day table, 50 years 


ago and today, is a good example of this 
change. 

The change has been a dramatic one. Not 
only has the amount of food consumed 
changed, but the kind and variety has 
changed too. Many factors in addition to 
the emphasis on solving the overweight 
problem have helped bring about this revo- 
lution in a meal. 

Americans are no longer dependent upon 
local farmers or their own backyard garden 
for their winter supply of vegetables and 
fruits. Speedier transportation, improved 
storage methods and better food processing 
are responsible for bringing what were once 
thought of as seasonal “summer” or 
“spring” foods to the table even at Thanks- 
giving time. 


Research for Nutrition 


The U.S. Department of Agriculture, 
often working in cooperation with states 
and with industry, has been in the forefront 
of developments in the food industry in all 
its phases, from the farm to the dining 
table. 

Scientists have bred new varieties of 
fruits and vegetables. This has meant more 
extensive growing areas and, eventually, the 
capability to provide a larger market with 
what had once been “luxury” produce. This 
is one reason why broccoli, for instance, 
now appears on many Thanksgiving Day 
tables along with the cranberries and turkey. 

Another reason is the advances in the 
storing and shipping of food. Engineers 
and scientists seek to find the temperature 
that is just right for keeping a particular 
fruit or vegetable at its peak freshness until 
it arrives at the consumer’s kitchen. They 
investigate the intricacies of packaging and 
shipping. 

Growth of harmful molds and fungi is 
intensified under some packaging condi- 
tions, scientists have found. It even makes 
a difference with some fruits, for instance, 
if they are packed on their sides, or touch- 
ing one another, or in layers, wrapped in 
papers or plastic, or boxed separately. 

Temperature is another important factor 
in our changing food habits. Scientists have 
discovered the optimum temperatures for 
storing, shipping and preserving many im- 
portant foods. For various foods the critical 
temperature may range widely and it is 
the scientist’s job to discover how high or 
how low the temperature can go before 
undesirable chemical and physical changes 
take place. 

Advances in growing, packaging and 
shipping foods means that the nutritionist 
now has a freer hand in calling attention 
to the foods that make up a wholesome 


diet. As persons become more familiar with 
“strange” foods they also become willing to 
venture away from the standard recipes and 
methods of preparation as well as more 
concerned with the food value of their diets. 

Researchers have even found that stuffing 
can vary considerably in its bacterial count, 
depending on what foods are used in ad 
dition to the bread. White bread, in con 
trast to corn bread, stuffings using apricots, 
cranberries or other acid foods had the 
lowest counts. 

The Thanksgiving Day table, with its 
leafy green vegetable, fewer starches— 
often now only one kind of potato is served 
—and sweets, is witness to the revolution 
in American eating habits. Even the recipe- 
writers are aiding and abetting the nutri- 
tionists with a flood of recipes telling the 
homemaker how to make less-fat gravies, 
sugar-less cranberry relishes, or how to pre 
pare and roast a turkey without stuffing 
and yet have a “goodlooking bird.” 

The table may no longer groan under 
the weight of its holiday-time foods, but 
Americans will probably be better nourished 
when, this Thanksgiving Day, they rise 
from a table that had carried a lighter and 
more varied burden of foods. 
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NUTRITION 
Proper Eating Habits 
Reduce Mortality Rate 


> THIS IS a healthy country, but contrary 
to popular belief, it is not the healthiest 
country in the world, particularly for men 
in their prime. 

Statistics show that at 45 years of age the 
American male can look forward to fewer 
birthdays than can his contemporary in 
Norway, The Netherlands, Denmark, Italy, 
Canada, New Zealand, Sweden, Switzerland, 
England and Wales, Dr. Fredrick J. Stare, 
chairman of the department of nutrition at 
Harvard School of Public Health, told the 
National Food Conference meeting in 
Washington, D. C. 

American males past the age of 45 rank 
tenth in overall mortality among a list of 
17 countries from which data are available. 
Middle-aged men in the U. S. have the 
highest death rate from diabetes, cardiovas- 
cular and kidney diseases of the countries 
studied. 

Good food in the quantity to maintain 
desirable weight and in the proper quality 
to nourish the body well was one step 
toward longer life. This includes reducing 
for the obese, a high mortality factor. 

Another tip to longer life is a sound, 
good breakfast which means at least two 
solids at the meal, Dr. Stare said. 

Some food fallacies can be “extremely 
dangerous, causing people to deny them- 
selves and their families competent medical 
treatment that might restore them to 
health,” he stated. 

Science News Letter, November 22, 1958 





ROCKETS AND MISSILES 
Satellites, Rockets Give 
Picture of Atmosphere 


> SATELLITES and rockets are giving a 
new picture of the earth’s upper atmosphere, 
Dr. John W. Townsend Jr. of the Naval 
Research Laboratory, Washington, reported. 
He told an international symposium on 
space meeting in San Antonio, Texas, that 
the relative amounts of chemicals making 
up the air remain essentially constant from 
ground level to about 60 miles. Above this 
altitude, physical and photochemical effects 
change the character of the atmosphere. 
Above several hundred miles, Dr. Town 
send reported, the earth’s atmosphere gradu- 
ally merges with the atmosphere of the sun 
and of local space. 
Science News Letter, November 22, 1958 


ARCHAEOLOGY 
Lake Titicaca Site Dates 
To Pre-Christian Times 


» LAKE TITICACA between Bolivia and 
Peru in South America has been an import 
ant center of upland Indian population for 
thousands of years. 

Definite radiocarbon chronology reported 
to the American Philosophical Society meet- 
ing in Philadelphia by Dr. Alfred Kidder, 
II, associate director of the University 
Museum, Philadelphia, shows that even 
before men knew how to make pots, they 
were gathering fish from this great lake. 

Important early site on the Bolivian side 
of the lake is Chiripa. An ancient village 
there with double-walled houses and sliding 
doors was dated by Dr. Kidder as about 
500 B.C. Below these ancient remains were 
found the simpler houses of an even earliet 
people. 

The great site of Tiahuanaco, famous as 
the probable hub of widespread influence 
in the days before the Incas, has now been 
dated back to early Christian times by the 
radiocarbon method. 

On the Peruvian side of the lake, the 
Pucara culture was found to be somewhat 
earlier than Tiahuanaca, Dr. Kidder re- 
ported. An even earlier culture, called Ga 
luyu, was found by Dr. Kidder near Pu 
cara. This culture, quite different from the 
Pucara culture and obscure in its origins, 
is new to archaeologists. 
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ARCHAEOLOGY—Where are the recently dis- 
covered Greek ruins? p. 323. 


MEDICINE—What antibiotic was given to 
persons in a test to determine its efficacy in 
preventing colds? p. 324. 


PHYSICS—How is magnetic writing using an 
electron beam accomplished? p. 329. 


Photographs: Cover and p. 323, University of 
Chicago; p. 325, British Information Services; 
p. 327, University of Michigan; p. 336, Castle 
Mfg. Co. 
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GET READY FOR THE SPACE ERA! SEE THE SATELLITES... 
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REFLECTING TELESCOPE | "EADY To use! 


Famous Mt. Palomar-Type 
60 to 160 Power — An Unusual on 





You'll see the Rings of Saturn, pe fancinating as planet huge 
craters on the Moon, Star Clusters, Le detail, “Galaxies! 
This is a fine quality American-m ineered and 

for clear definition and resolution. Equatorial mount with lock 


axes—you eutometion! ly follow stars across the heavens. 
Fos it ereoted Petes 5 +° ped, with dO - ana 
Bi comes A ece A 
mounted Barlow Lens, eiving you 6 to 160 power. jeces 
available for h powers. An Optical Finder = lescope, always 
so essential, is iat * included. Sturdy, hard portable tri 
Free with sco scope: V aluable STAR CHART and 272 page 
“Astronomy 
Stock Wo. OB,0GO-G. ... cs cccccccccccsccscces $29.95 Postpaid 





4%" ASTRONOMICAL TELESCOPE 


This is an 
Mt. Palomar type! Up to ate} Power. A fine 
actus! phcto- ot Reflector Telescope complete wi ith real Equa- 
Pat npn fing torial Mount and Tripod and 6X Winder, 
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TELESCOPE CAMERA 
Takes pictures through telescope 
of moon, stars—terrestrial tele- 
photo shots. 4-element lens. Box 
size 3 x 4 x 5”. Tube that slips 
into eyepiece holders 1%” O.D. 
for standard telescopes, Included: 
Yellow filter, film holder 2%” 
x 3%”, cable release, ground 
glass 3%” x 4%”. Precision 
German-made shutter—T., B., 


NEW! STATIC ELECTRICITY GENERATOR 
Sturdy, Improved Model 
See a thrilling rk di lay as 
he set off a miniature it of 
psntaing. Absolutely safe and 
p—— Tred yaad for c 
experimentati . » . ideal 
Science Clubs Sturdily made— 
stands 14” h. Turn the han- 
die and ah, ad plastic discs ro- 
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CAMERA HOLDER FOR TELESCOPES 
Bracket attaches permanently 
reflecting or refracting telescopes. 
Removable rod holds camera over 
eyepiece to take pictures of Moon 

. . or terrestria — § shots 
of distant objects. etal 
projection screen permits you 4 





CLOSE OUT! MECHANICAL DRAWING SET 
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see the sun spots! Include 
brackets, 28%” rod, projection coremm, screws, direc- “ _-* ate Fes 
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SLIDE RULE! CLOSEOUT SALE! 


$7.00 Value— 
Only $3.00 
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verse, 8-L-T. Inch and — ws scales and 
bottom. Fine lined etched glass cursor. 8. Bureau 
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included eo r $7. 00 value and an waegel buy. 
Stock No. 30,288-Q.............. $3.00 Postpaid 
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- Books of the Week > 


For the editorial information of our readers, books received for review since last week's issue are listed. 


For convenient purchase of any U. S. 
be paid) to Book Department, 
publications direct from publisher, 


AvasKa Wi_p FLowers—Ada White Sharples 
—Stanford Univ. Press, illus., $3.75. Reprint of 
1938 edition. 

Atconot IN ITraLttaN CuLture: Food and 
Wine in Relation to Sobriety among Italians 
and Italian Americans—Giorgio Lolli and others 
—Free Press and Yale Center of Alcohol Studies, 
140 p., $4. Scientific study of drinking patterns. 

Tue AMERICAN Lapor Force: Its Growth and 
Changing Composition—Gertrude Bancroft— 
Wiley for the Social Science Research Council, 
256 p., $7.50. Detailed examination of the 
vast changes that have occurred, particularly in 
the last two decades, 

ANGLER’s GuipE TO THE SALT WaTER GAME 
Fisnes: Atlantic and Pacific—Edward C. Mig- 
dalski—Ronald, 506 p., illus., $7.50. 

BecinNers’ Book or Astronomy—Jolhin Ster 
nig—McBride Co. (Taplinger Pub. Co.) 162 
p., illus., $3.75. Introduces young people to 
the “geography” of space travel. 

Tue Book or SMALL MaMMaALs—Ted S, Pet- 
tit—Garden City Bks, 56 p., illus. by G. Don 
Ray, $2.95. A picture book for the young 
with accurate information. 

British Birps—F, W. Frohawk, preface by 
J. D. Macdonald—Abelard-Schuman, 256 p., 
illus., $5. Describes more than 200 species. 

Co.Lece TEACHING BY TELEVIsIoN—John C., 
Adams, C, R. Carpenter and Dorothy R. Smith, 
Eds.—Am. Council on Education, 234 p., $4. 
Report on a Joint Conference with Pennsylvania 
State University. 









Get UNITRON'S FREE 
Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with o tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 


Contents include — 











UNI TRON 


N of UNITED. SCIENTIFIC CO 


MILK SFREET « BOSTON 9, MASS 


Please rush to me, free ¢ _fhares. UMITRON 
new Observer's Guide and Telescope Catalog 5K 4 
Ni 








State__ 








Science Service, 1719 N Street, 
not from Science Service. 





book in print, send a remittance to cover retail price (postage will 


N.W., Washington 6, D. C. Request free 


Creative THInKiNc—Charles S. Whiting— 

Reinhold, 168 p., $3.95. Examines operational 
techniques of creative thinking, such as brain- 
storming. 
AND Mawn: Selected Essays— 
transl. and introd. by Lelland 
J. Rather—Stanford Univ. Press, 273 p., $5. 
Ten essays touching on a_ wide range of Vir- 
chow’s medical, scientific and philosophical in- 
terests. 


Disease, LIFE, 
Rudolf Virchow, 


EFFECT OF SURFACE ON THE BEHAVIOUR OF 
MerTats —G. L., J. Bailey and others—Philosophi- 
cal Lib., 100 p., illus., $10. The latest of the 
refresher courses published for the members 
of the Institution of Metallurgists, London. 

ELEMENTS OF THE UNiversE—Glenn T. Sea- 
borg and Evans G. Valens—Dutton, 253 p., 
illus., $3.95. Based on a television series of ten 
half-hour films on the chemical elements, fea- 
turing the Nobelist. 

EMOTIONAL PROBLEMS OF ADOLESCENTS—J. 
Roswell Gallagher and Herbert I. Harris—Ox- 
ford Univ. Press, 174 p., $3.50. A guide to 
help parents and teachers -to understand normal 
adolescents and their everyday problems. 

EMOTIONAL PROBLEMS OF CHILDHOOop—Samuel 
Liebman, Ed.—Lippincott, 176 p. $5. Directed 
to the medical practitioner. 

ENZYMES IN BLoop—Laurens P. White, Ed. 
—N. Y. Acad. of Sciences, Annals Vol. 75, Art. 
1, 384 p., illus., paper, $5. On enzymes in 
white and in red blood cells, in platelets, and 
on the origin of serum enzymes. 

Tue Face or THE SuN—H. W. Newton— 
Penguin, 208 p., illus., paper, 85¢. On the ob- 
served features of sunspots and their associated 
phenomena. 


Sut 








Avoid confusion of scraps of paper. . . lost 
opportunities . . . forgotten duties and ap- 
pointments. Use the MEMOGENDA. Permits 
constant survey of work ahead .. . results in 
working without strain. Checks out completed 
tasks and builds valuable history of activity. 
Users say they gain more time for living by 
making the best use of their working hours. 
MEMOGENDA is a 96-page book, wire bound 
in a flexible leather-like covering. The right 
hand pages (8 x 11) have numbered lines, 
one for each item. Opposite pages are for 
additional memos . . . includes instructions 
for use, an annual reminder, 3-year calendar, 
and active telephone list. 

Price $30 a dozen F.O.B. factory, or send $3 
for sample, postpaid. Full refund if it isn't 
the best investment you ever made. 


KANO LABORATORIES 


1010 Thompson Lane, Nashville 11, Tenn. 








Gum Ptastics—M. Stafford Thompson— 
Reinhold, 193 p., illus., $4.50. Guide to the ap- 
plication of rubber-modified plastics. 

Hoaxes—Curtis D. MacDougall—Dover, rev. 
ed., 338 p., illus., paper, $1.75. Updated ac- 
count of how forgers, swindlers and impostors 
have thrived on human gullibility. 

I SaiLep Witt RasmusseN—Peter Freuchen, 
transl. from Danish by Arnold Anderson— 
Messner, 224 p., illus., $3.95. The late author's 
personal story of his 14 years with the explorer. 

Tue ILLusrraTep Liprary OF THE NATURAL 
Sciences, 4 Vols——Am. Museum of Natural 
Hist., Edward M. Weyer, Jr., Ed.—Simon & 
Schuster, 3042 p., art dir. Frederick L. Hahn, 
$25, until Christmas $19.95. Gives the layman 
an instructive view of a broad field of know!l- 


edge, ranging from aardvark to X-rays of 
flowers, from antibiotics to snowflakes. 
INTEGRAL Equations—F. Smithies—Cam- 


bridge Univ. Press, 172 p., paper, $4.50. De- 
voted entirely to non-singular linear integral 
equations, 

THe INTEGRATION OF HUMAN KNOWLEDGE: 
A study of the Formal Foundations and the 
Social Implications of Unified Science—Oliver 
L. Reiser—Porter Sargent, 478 p., $8. Ex- 
ploratory survey of a synthesis of science and 
philosophy. 

Man’s Wor.tp or’ Scunp—John R. Pierce and 
Edward FE. David, Jr.—Doubleday, 287 p., 
illus., $5. Synthesis of discoveries in acoustics, 
electronics and psychology related to man’s 
use of sound in communication. 

Mopern Hypnosis—Lesley Kuhn and Salva- 
tore Russo, Eds., foreword by Melvin Powers, 
introd. by André Weitzenhoffer—Wilshire Bk, 
349 p., $5. Anthology of contributions made in 
the past 25 years. 

Nuciear Meratiurcy, Vol. V: A Symposi- 
um on the Fabrication of Fuel Elements—D. R. 
Stenquist and others— Metallurgical Soc. of 
AIME, 84 p., illus., paper, $6. Papers on 
ceramic base elements, and metal base fuels 
and jacket components. 

Nuc ear Process Heat 1n INpustry—George 
Verazich—Nat. Planning Assn., 44 p., paper, 
$1.25. Analysis of potential uses of nuclear re- 
actors for the production of energy suitable for 
processing raw materials, rather than for elec- 
tricity. 

THe PrEopLe or THE Deap Sea Scro its: In 
Text and Pictures—John Marco Allegro— 
Doubleday, 192 p., 189 photographs, $5. Pic- 
torial record of location and finds: 

PHosPHORUS AND Its Compounps, Vol. I: 
Chemistry—John R. Van Wazer—Interscience, 
954 p., illus., $27.50. Presents phosphorus 
chemistry without differentiating between the 
inorganic and the organic chemistry of phos- 
phorus. 


(Continued on page 334) 


AWD 
me SKIN. 


By H. T. Behrman, M. D., and 0. L. Levin, M. D. 


Two dermatologists give you the up-to-date scien 
tifie facts. They tell you in detail exactly what to do 
to beautify and improve your skin, how to avoid or 
correct skin disorders; and how to deal with many skin 
problems as: Dally care of the face—allergies—cos- 
me ene ds —- acne —— whitehea ds — 
cysts—bolls—oily skin—dry skin. olson 
ivy —cold cares ——hives—superfivoue hailr—ringworm 
—moles— birthmarks — scars — warts — tumors — skin 
cancer—excessive sweating—eto., 

“The type of book to which the physician can refer 
his patients.’’—Journal of the Americen Medical As- 
sociation. 

Price $3.00 Postfree « 5-Day Money-Back-Guarantee 


EMERSON Becks, | Inc., Dept. 512-L 
251 W. 19th & » New York 11 











A FAMILY CHRISTMAS GIFT THAT 
LASTS MORE THAN A YEAR 


MRS. PHILLIP J. SPERRY, Western Springs, IIl., wrote 
her sister, “I read Science News Letter every week, have 
for as many years as you have sent it to us. I never 
throw away an issue because my two teen-aged daugh- 
ters, all during the school year, appropriate certain issues 
for use in science classes. So you see your Christmas 
gift to me lasts much longer than a year.” 


Mr. S. F. Thompson of Los Angeles, Calif., gave a 
Science News Letter subscription for Christmas to one 
of his friends, Mr. Edwin H. Norene, of Portland, Ore. 
One day Mr. Thompson asked Mr. Norene if he would 
like the subscription renewed. Mr. Norene answered, “I 
read Science News Letter, my wife likewise, both of us 


with profit. Our child has used Science News Letter for 
school assignments. If not renewed, we would ALL miss 
wg 


Science News Letter coming every week for all of 1959 
makes a wonderful family gift, a gift that will be used 
and appreciated by adults and children as well. 


You can give subscriptions to Science News Letter for 
Christmas to friends, relatives and business associates 
at these special Christmas rates: 


One subscription (V year)... cccccccssseeeeeee 
EACH ADDITIONAL subscription........................ 
(One of these may be a renewal 

of your own subscription) 


We will send you gift announcement cards that you 
can yourself sign and send to the people you are honor- 
ing with gifts. 

(If you have friends in other countries whom you wish 
to remember, you have an advantage, because we make 
no extra charge for foreign postage to any point in the 
world.) 


CHRISTMAS COUPON 
| To Science News Letter 
1719 N Street, N.W., Washington 6, D.C. 


Please send Science News Letter every week of 
1959 to each of the following: 


| gift to 


NAME . 


| ADDRESS 








| CITY & STATE ZONE 


(] Send direct to me the specially designed Christmas Card so that 
I may announce my gift of Science News Letter personally. 


| e 
| gift lo 
| NAME i 


| ADDRESS 











I CITY & STATE ZONE 


| (J Send direct to me the specially designed Christmas Card so that 
| I may announce my gift of Science News Letter personally. 


iT hese gifts are from 








MY NAME 





ADDRESS. 





| 

| 

! 

; CITY & STATE_ __ZONE. 

| [_] One of these subscriptions is to be a one-year 
| 

| 

| 

| 

' 





renewal of my own. 


OI enclose $ (0 Bill me after Jan. 10, 1959. 


(See Special Christmas Rates at the left.) 677 








| 
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:| BOOKS for 


and advance payment remittances im- 
mediately to Book Department 


SCIENCE SERVICE 


1719 N St., N.W. 
Washington 6, D. C. 


Science Service will fill promptly your 
order for any U. S. book in print 
(scientific, ducati lL, f e, 
fiction, etc.), at regular retail prices, 
and will prepay all postage charges! 
For Christmas giving send your orders 











enrich schooling of above-average child, 
Non-profit. 53rd year. Write for catalog. 
820 Tuscany Rd., Baltimore 10, Md. 








SCIENTISTS 
COLLECTORS 


Powerful 





Tew! 


MAGIC 
CHEMISTRY 


Over 300 Chemical Experiments, 
Tests and formulas. 
Amaze your friends with magic chemical] tricks. 


ACIO 
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nation. It has 





eum w~earren re 





cs School = 

= Calvert chool = 

Ge tHe scHoot THaT Aw comes to vou=| CHRISTMAS 
es Accredited home-study courses for your co 

ee = child. Teaching manual guides mothers. j= ae 

hag Courses kept up to date by pretesting in oo 

fo Calvert’s laboratory-school. Also used to =o 
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Self Illuminating 5x POCKET MAGNIFIER 


ifier 
carries its own illumi- 
indreds 


of uses: for examining 
textiles, fibers, etc.; in- 
ing tools and ma 
chines parts; for Lab 
for coin and stamp — 
truction. Uses st 


BANKERS DOCTORS 









Make safe fireworks, paints, house- in 
hold chemistry, glass blowing, elec- $1 87 
postpaid 


troplating and electrotyping. 
FREE CHEMICAL CATALOG WITH 
EACH ORDER. 


WINN CHEMICALS 


124 West 23 Street, New York 11, N.Y. 














@ STUDY SPECIMENS 
@ EXAMINE STAMPS, COINS 


John Surrey, Ltd., 11 west 32nd street, Dept. SN-82, New York 1, N. Y. 





’ tu f insects, etc.; photo retouchi: , 
Seder. Sorts Gecmed sed end $945 
flashlight batteries. Postpaid 
@ CHECK SIGNATURES 
7X Model 
@ INSPECT DETAILS $9.45 Less Batteries 




















MICRO-ADS 


Equipment, supplies and services of special in 
terest to scientists, science teachers and students, 
science-minded laymen and hobbyists 

25¢ ver word, payable in advance. Closing date 
3 weeks prior to publication (Saturday) 


SNL, 1719 WN St., N.W., Washington 6, D. C. 














MICROSLIDES 
ologiea, Bigtantce INSECTS, MARINE LIFE, ZO- 
ologica’ 1. British Fresh Water Algae Free. 


Eabe Laboratory Sup- 


or Complete ue Bree 6e. 
. Toronto, Ontario, Canada. 


Send f 
plies, 459 Bloor 8t., 





URANIUM MAGAZINE 


URANIUM MAGAZINE, 5TH YEAR COVERING 
world-wide uranium exploration, mining, milling, mar- 
kets. Bi-monthly, $4.00 annually. Box 1469, Denver 


Colorado. 








BOOKS 
SCIE NC E IN PAPER-BACK BOOKS. COMPRE- 
hensive, classified lists in 27 sciences, 50¢. Fabian’s, 


4370 8 Clark, Montre al 18, Canada. 


FOR THE 

~Make fundamental chemicals, interesting plastics, 

synthetic perfumes and flavorings, rubber paint, etc., 

from the clear directions in the fascinating 100-page 

manual, Cloth bound, only $2.00 postpaid. Science 
Service, 1723 N St., N.W., Washington 6, D.C. 


“EXPERIMENTING WITH 


“ORG ANIC Cc HEMISTRY HOME LAB” 


CHEMISTRY” — A 
with de- 








| 
illus., paper, 





VITAMINS 


ON VITAMINS. NE Ww, FRE B C CATA- 
Compare and 
Specialties, 








SAVE 50% 

logue lists all brands, formulas, prices. 
save. State vitamins now using. Vitamin 

Box 4485-G, Philadelphia 40, Pa. 





brand new lab manual for advanced students, 





tailed instructions for over 125 fascinating and in 
formative experiments, 96 pages. Cloth bound, pocket 
sized. $2.00 postpaid. Science Service, 1723 N St., 
N.W., Washington 6, D. C 





Make it a “SCIENCE CHRISTMAS” 


BASIC ELECTRICAL KIT 
Understanding BASIC ELECTRICITY step by step 
by DOING 28 RELATED EXPERIMENTS cov- 
static electricity. alternating 
parallel circuits, 


magnetism, 
current, and 
INSTRUMENTS showing how elec- 
Making magnets, Fish pond 
Producing static elec- 
Building a 


ering 
and direct 
BUILD 9 
tricity is put to work: 
Induced magnetism, 
tricity. The law of electrical charges. 
complete circuit, Series-parallel circuits, conduc- 
tors-non-conductors, and making permanent mag- 
60-page handbook and 24-page instruction 
ENTIRELY SAFE and simplified for 
AN EXPERTLY PLANNED 


series 


game, 


nets 
supplement 
ready understanding 











Constructing a realistic set of models dramatizes 
important phases of one of America’s basic indus- 
tries—the exploration, drilling, production and 
storage of oil. ‘This learn by doing project pro- 
vides a basis for a social studies unit on petro- 
leum. The 32-page illustrated handbook shows 
how to construct the models and explains the pur 


DOING PROJECT. Complete . $8.50 ppd. 
MODEL OIL FIELD KIT 

pose of each part. The related vocabulary, tools, 

and processes are made clear Supplementary 


reading material and other activities are suggested. 
Constructing a Model Oil Well is an effective way 
to learn with all the zest of play and creative 


work combined. 
es es Lopes thsideees e4e ea $8.50 ppd. 








PREPARED MICROSCOPE SLIDES 
FOR THE MORE ADVANCED 


SET NO. V—10 VERY POPULAR DI- 
ATOM SLIDES—From various localities 
on the North American continent. Di- 
atoms are among the most beautiful of all 
microscopic specimens to view, and are 
also excellent for photomicrography, dark- 
fleld work and testing. 00 ppd. 


SET NO. VI—10 NAMED DIATOM 
SLIDES—1 specie on each slide. Bpi- 
themia, isthmia, terpsinoe musica, amphi- 
prora, pinnularia, melosira (small), melo- 
sira (large), rhabdonema  adriaticum, 
pleurosigma, coscino discus. $5.00 ppd. 


SET NO. VII—POLARIZING SLIDES 
GROUP A—Cinnamic acid, pyro, para 
nitro phenol, cinchonine, resorcinol, anti 
pyrene, phenacetin, trional, acetanilid, 
urea. ‘Two pieces of polaroid film are in- 
cluded with each set. $4.45 ppd. 


SET NO. VIII—POLARIZING SLIDES 
GROUP B—wStearic acid, sulfanilamide, 
benzidene, sulphonal, tri phenyl phasphate, 
vanilin, niasin amide, benzocaine, hippuric 
acid. Two pieces of polaroid film are in- 
cluded with each set. These polarizing 
slides are beautiful fused chemical crystal 
formations in gorgeous colors, $4.45 ppd. 


Both set No. VII and 


set No. VIII $8.50 ppd. * 





tions and experiments. Fun. iducational. 


126 West 23rd St., New York 11, N. Y. 





THE YOUNG PHYSICIST KIT—Experiments w 


FASCINATING MINIATURE MODELS 
OF PREHISTORIC ANIMALS 


Dimetrodon, Brontosaurus, Tyranno- 
Trachadon, Mosasaur, Pterodactyl, Stego- 
Mastodon, Neanderthal Man, and 
Beautifully made of metal with 
a copper-green finish. Excellent for home, den or 
schoolroom Educational rg Each comes 
complete with booklet roy its stor 
3” size $1.0 6” ‘size $2.00 ppd. 


Plesiosaurus, 
saurus Rex, 
saurus, Triceratops, 
Neanderthal Woman 


Skeleton model assem- 
and 10” model 
Easy to assemble. 
and pkg. .560-——$2.50 


Old bones are new fashion 
bly kits—13” model Brontosaurus 
American nee ll plastic 

Set $2 .00; pp 


Modern Man 
detachable 
ppd. 


More old bones Accurate 1/6 scale 
Skeleton Unbreakable. Movable and 
parts. $1.98 


More and more old bones Skeleton of the mightiest 
Dinosaur that ruled the land 75 million years ago. 
Replica of actual museum specimen. Easy to assemble. 

$ ; pp. & pkg. .50—§2.48 


NEW SCIENCE BOOKS FOR THE YOUNG 
SCIENTIST 


Young People’s Book of Science by Blough. An over- 
all picture of our scientific age, presenting the work 
of important science writers 0 ppd. 
Space Book for Young People by Newell As up-to- 


date as Sputniks and our own satellites by a scientist 
who is at the very center of research on the subject. 
$2.75 


The World of Sclence-—A Deluxe Golden Book. This 
remarkable book tells the activities of scientists today 
working in seven fascinating fields: geology, astronomy, 
———— physics, chemistry, biology and Pr) ener 


Containing 15-page book of direc- 
$2.98; pp. and pkg. .35—$3.33 


ith air and water. 


Send Check or Money Order to Dept. SNL-2 


RESEARCH SCIENTIFIC SUPPLIES, INC. 


Money back in 10 days if not satisfied 














Books of the Week 


(Continued from page 332) 


PopuLark ELecrronics’ ELectrRonic Kits 1959 
~—David A. Findley, Ed.—Ziff-Davis, 162 p., 
$1. Builder’s guide and directory. 

Puncuep Carps: Their Application to Science 
and Industry—Robert S. Casey and others, Eds. 

-Reinhold, 2nd ed., 697 p., $15. The rapid 
growth of the field is reflected in the extension 
of the practical applications section from 186 
pp. in the 1951 edition to 295 pp. 

Rockets, SATELLITES AND Space TRAVEL— 
Jack Coggins and Fletcher Pratt, edited by Willy 
Ley—Random House, rev. ed., 64 p., illus. by 
J. Coggins, $1.95. 1951 edition brought up to 
date. 

THe Russians 1N THE Arctic: Aspects of 
Soviet Exploration and Exploitation of the Far 
North, 1937-57—Terence Armstrong—Essential 
Bks, 182 p., illus., $4.50. Collection of accounts 
of events in the Soviet Arctic, based on publi- 
cations in the Soviet Union. 

SaTELLITE Data AND ANALyses, Special Re- 
port No, 18—G. F. Schilling, Ed.—Smithsonian 
Astrophysical Observatory, 49 p., paper free 
upon request direct to publisher, Cambridge 38, 
Mass. Includes report on atmospheric densities 
from Explorer IV. 

ScIENCE AND THE Mopern Mino: A Sym- 
posium—Gerald Holton, Ed.—Beacon Press, 110 
p., $3.95. Nine essays on the influence which 
science has had upon our image of the universe 
within and around us. 

SEROLOGICAL AND BIOCHEMICAL COMPARISONS 
or Proreins—William H. Cole, Ed.—Rutgers 
Univ. Press, 119 p., illus., $2. Proceedings of 
the Fourteenth Annual Protein Conference. 
ArcHagoLocist—I,. W. Corn- 


SoILs FOR THE 


wall—Macmillan, 230 p., illus., $7.50. What 
the archaeologist needs to know about the 
matrix in which he finds his artifacts. 

THE TEACHING AND LEARNING OF PsyCHo- 
rHERAPY—Rudolf Ekstein and Robert S. Waller- 
stein—Basic Bks, 334 p., $6.50. About the 


theory and technique of the supervisory process 
in training psychiatrists. 

TRIFLUOPERAZINE: Clinical and Pharmacologi 
cal Aspects—Frank J. Ayd, Jr. and others, in 
trod. by Henry Brill—Lea & Febiger, 219 p., 
$3.50. New drug proving effective in treating 
psychotic and neurotic disorders. 

THe UFAW THE CARE AND 
MANAGEMENT OF LasBoraTOoRY ANIMALS—Alas 
tair N. Worden, and W. Lane-Petter, foreword 
by Sir Harold Himsworth—Universities Federa 
tion for Animal Welfare, 2nd ed., 951 p., illus., 
$10. On the efficient and humane handling of 
the many different species of laboratory animals. 

Usinc Extecrronics: A Book of Things to 
Make—Harry Zarchy—Crowell, 117 p., illus. 
by author, $2.50. Basic procedures and experi 
ments, 

WATER AND THE CycLe OF LIFE 
Cocannouer—Devin-Adair, 143 p., $3. 
importance of quality water to soil, plants, 
mals, and man. 

Wuat We Do Know Asour Heart Atracks 
—John W. Gofman—Putnam, 180 p., $3.50. 
Tells what heart disease is and explains the why 
and wherefore of some of the treatment and 
preventive measures advised by physicians. 


WINTER-SLEEPING WiLpLireE—Will Barker, 
foreword by Ernest F. Swift—Harper, 136 p., 
illus. by Carl Burger, $3. A book on hiberna- 
tion to be enjoyed by the whole family. 

Younc Tuomas Epison—Sterling North— 
Houghton, 182 p., illus. by William Barss, 
$1.95. Biography for young people. 
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Will answer 
ds of questi 
Will answer th d 
these 
Is there a bibliography of Russian periodical litera- 
ture translated into English? Who publishes it? 
What is a good introductory self-study text to theory 
of numbers, to topology, to symbolic logic? 
What periodicals might carry articles on automatic 
computing machines? 
Which of the many handbooks of electronic and elec- 
trical engineering should | buy for my own library? 
Where would | go to find reviews of current techni- 
cal books? 
Is there a good text on technical writing? Where 
can | find out about job opportunities in the sciences? 
What can |! my students as supple- 
mentary reading in quantum mechanics? 


NEW DOVER BOOKS 





ti like 





of q 





w4si. Pounparions OF EUCLIDEAN GEOME- 
TRY, a. der. First modern study with con- 
nected rigorous to of Euclidean geometry in light of 
modern investigations. Covers important mosern 
topics like classes, congruence, similarity, cons 

tions, ete. 295pp. Paperbd. $2.00 


w4s4. ELLIPTIC INTEGRALS, H. Hancock. In 
tegration of elliptic integrals of Ist and 2nd_ kind; 
exposition in ee yp Lageniee- Jacobi theory; 
gC co te. 20 ures. pp 
rigorous, comple 4 Paperbd. $1.25 
w4ss3. LSOvUnes | ON THE THEORY OF ELLIP- 
TiC FUNCTIONS, H. Hancock. Most extensive cov- 
erage in English; full in treatment, excellent for ap- 


jlications; covers classical material. 76 figures. 525pp 
™ Paperbd. $2.26 
W486. THEORY OF THE POTENTIAL, W. D. 
MacMillan. Comprehensive, thorough approach to 
most important topic; no background of integral equa 
tions needed; author develops necessary background as 
he proceeds. Covers many specific problems in mag 


netostetics, gravitational mechanics, etc. 493 
. Paperbd $2.26 
W462. INTRO. TO BESSEL FUNCTIONS, F. Bow- 
man. Properties, applications, rigorous treatment. 
“Very useful,”” NATURE. 226 problems, 26 ore. 
135pp Paperbd. $1.35 
— 30. HISTORY OF MATHEMATICS, D. E. 
mith. 2 volume set ranges from primitive man to 
et of 20th century, up through calculus. Easy 
entertaining middle-level approach, which any intelli- 
gent reader can follow. Covers 120 mathematicians. 
First volume is history; second volume covers develop- 
ment of special topics, 550 unusual ional 
1325pp Paperbd. 2 vol. set $5. 
W457. TREASURY OF THE WORLD'S oan, 
Fred Reinfeld. Historical account of coins of world 
and their cultural background. Values. Over 575 
illustrations. 224pp. 6% x 10. Paperbd. $1.75 





OTHER DOVER SCIENCE BOOKS WITH 
EXTENSIVE BIBLIOGRAPHIES 


wees. uv ERen 7 Ean, H. Dryden, F. 
Har Enormous prot BA 
8 rage of classical hydrodynamics. Also wibtiog- 
raphy of more tahn 2900 items, classified accor 
ing to subject matter. Books and articles on 
physics of Suite. ae Oe ——— com- 
pressibilit dies, etc. ures 
: . = Paperbd. "$2.78 
wis. pousearions oF NUCLE AR 
PHYSICS, edited by R. er. 13 fundamental 





papers in Pm = Aad original languages. Fermi, 
Joliot, Curie, Yukawa, Anderson, 13 others. Also 
largest bibliographic guide on nuclear physics: 


4,000 articles, books, under 12 subheads: iso- 
topes, mass measurement, radioactivity, neutrons, 
structure of matter, fission, etc. 288pp. 6% _x 


pero. 1.75 
weao. STUDY OF HISTO OF MATHE- 
MATICS, STUDY OF HisTORY OF SCIENCE, 
George Sarton. 2 books bound as one, define 
fields, Btw baste nan Annotated. 
Total of 19 perbd. $1.25 











New enlarged second edition of the indispensable ON LY 
reference and consultation work for beginners and 
experts, students & teachers, researchers & librarians— 


UIDE TO THE LITERATURE 
OF MATHEMATICS & PHYSICS 


$2.49 


including reloted works on engineering science 


This is the second, 2 oBtien of this indis- 
pensable reference and It has been 
peo gr completely up to date to 1957, with some ma- 
terial for 1958, and is now more than twice the size 
of the original 1947 edition. New categories have 
been added, new entries, and a coverage of Russian 
material. 

The first 70 pages are devoted by Mr. Parke to a con- 
sideration of the basic problems of research and study. 
He provides concrete useful information on the organ- 
ization and use of libraries, finding standard reference 
material, using bibliographic tools, and similar ics. 
This section is invaluable to every scholar or student, 
for it contains the essence of o! use in the clear- 
est form——material that you might have to spend 
years locating yourself. 

The » mabe ~ portion of | of Eyshe's GUIDE, however, is de- 
voted 50-page listing of more than 

bara oF Sy articles, monographs 
mathematics, physics, and engineering. It 
haphazard selection, but a carefully weighed 
in which the author has included only the most sig- 
nificant work in each field. 

Dr, Parke has divided this material into some 120 


different categories, ranging alphabetically from acous- 

tics, actuarial mathematics, abstract a ra, to vector 

and tensor calculus, waves, and tee nnical writing. 
a 





Special! Russian now available! 


BEST INEXPENSIVE LANGUAGE 
RECORD COURSE AVAILABLE 


LISTEN & LEARN is specially designed to ee 
in foreign travel, or & colloquial language. 

for travel, wonderful for refresher, supplement for 
any course or self-study. It presents practical lan- 
guage in a form you can use immediately. Check’ 


these unusual features: (1) M age, no 
trivia, no technicalities; no deadwood; (2) high 
fidelity recording. (3) English & for lan- 


guage record, with pause for your repetition. Build 
automatic associations. (4) 128 page (196 for 
Russian) manual — complete record text; only 
fully indexed set the market. (5) Guaran- 
teed: return it within 10 -— if you are not 


satisfied with it. ‘“‘High quali section’ inex- 
pensive,” N. Y. HERALD TRIB Wonder- 
ful gift for angene, travell Not a 
closeout or a markdown, sim oy 8 ~ wonderful 


value. Each set contains three 10” 38 1/3 rec- 
ords (1% hours recording), manual, album. 

W875. LISTEN & LEARN FRENCH, set, $4.95 
W876. LISTEN & LEARN SPANISH, set, $4.95 
W877. LISTEN & LEARN GERMAN, set, $4.95 
W878. LISTEN & LEARN ITALIAN, set, $4.95 
W878. LISTEN & LEARN RUSSIAN, set, $5.95 











W453. INTRO. TO SYMBOLIC LOGIC & ITS 
APPLICATIONS, Rudolf Carnap. First English 
translation of rigorous introduction by world’s fore- 
most authority. Covers both techniques and appli- 
cations to math., language... biology phyaics, etc. 
Over 300 practice exercises. 250pp. Pa $1 oe 
W367. 101 PUZZLES IN THOUGH iy Loalc 
Cc. Wylie. No special knowledge needed for weeks of 
amusement and mental exercise. a ~ 
Paperbd. $1.00 
W164. INTRO. TO SYMBOLIC LOGIC, Susanne 
Langer. Favorite — to Schroeder, Russell, 
Whitehead systems. S8pp. Pa sper. + 5 
w4so0. PHI OsOPHY THE PHYSICIST 8. 
Stebbing. Critical examination of the basic itu- 
lates of Jeans and Eddington by a foremost. ritish 
philosopher. 310pp. bd. .65 
. HOAXES, Curtis MacDougall. Professor of 
Journalism at Northwestern ons more than 350 
different hoaxes in science, art, history, journalism, 
ete. A delightful account of r= publicity stunts, 
scientific frauds, we. — oe —— ane inform. 
Revised edition l. . 
wa47s. Aurosoanarny’ or” CHARLES AR- 
WIN, edited Darwin. Accounts from the notes, 
journals, pad. hah with great scientists, and the 
gutcbiography — how Darwin ochjoves at” gat 


Seperate. 3 
THE GENETICAL THEORY OF NAT — 
inheritance, evolution, 


SELECTION Sir Ronald Fisher. 
standard work on Mendeliari 
social implications of genetics. 16 illustrations: bi, 9188 
Pa 5 
w4ss. A WAY OF LIFE AND OTHER’ 
LECTED WRITINGS OF SIR WILLIAM OSLER. 
Unabridged collection of 16 essays and other writings 


by great doctor, teacher, humanist. 298pp. 
Paperbd. $1.50 





They cover every conceivable branch of mathematics, 
physics mgcunties al physi. Senter. n 
and m laneous eripheral flelds e bio- 
chemistry, a recreations, technical writing 
dictionaries, language aids, cryptography, history of 
science are also included. 
For each_book, iodical article, te orm or 
riodical, Dr. Parke , a © compiate i mation for 
its location and id He gives publisher, 
ae of publication ind nd Teprint editions, and whatever 
ch 


ise is necessary. 8 See sections is further 
Sividea into me, section on classical 
algebra, for example, is ~, down into introductory 
texts, matrices, determinants, 5 1 matrices and de- 
terminants, special algebras, libear forms gpd equa- 
tions, characteristic values, and elementary di 
Beginners, students, teachers aduate wide, even 
the most advanced scholars will find this book one of 
the half-dozen most useful reference works on their 
shelves. It will unify the contents of libraries that 
do not hove detailed and will 
save you hundreds of hopes of —F ~, It will save 
you money in as what you want to find, and it 
will increase your efficiency. 
Second, revised, enlarged edition, 5,500 entries. 
Complete name and subject indexes. 454pp. 

W447. Paperbound $2.49 


ysee. FROM MAGIC TO epeapes. Sir Charles 
mare gor great- 





Singer. Vnabeidee > pearnting, of 
est historian of icine. Early erbals, 
Loy egy origin of visions aii Hildegarde of Bi 


ther topics on medieval medicine and science. 13% 
unusual illustrations, aperbd. .00 
W473. AMUSEMENTS IN MATHEMATICS, H 

Dudeney Enormous collection of more than 85 
5 uzzles in all aspects of recreational mathematics, 
h difficult and easy. Solutions. Pp. 
Paperbd. $1.26 


pe76. THE CANTERBURY PUZZLES, H. 
Duden Very unusual puzzles ed in story 


chains; Chaucer's Pilgrims tell each other 
Mostly mathematical. Solutions. 255pp. 
Paperbd. $1.26 


W295. HOW TO CALCULATE QUICKLY, H. 
Stickler. Talat, true method for development of 
sense. Not tricks, but 9,000 exercises and an- 
swers that teach techniques = tongs in schools. 
256pp. perbd. $1.00 


W384. FADS & FALLACIES IN THE NAME OF 
Martin Gard rd 


saucers, orgone energy, etc. Recomm 
385pp. Paperbd, $1.60 


W371. CALCULUS REFRESHER FOR TECHNI- 
CAL MEN, A. A. Kiaf. Unique wruaiis . with 756 
basic questions, detailed answers; empa on practi- 


cal applications. 566 problems, with ¢ -- Ae to _ odd 
numbers, 436pp. Paperbd. $2.00 
Ww398-99. pegrony OF THE LATER neman 
EMPIRE, B. Bury. Great modern classic of bh 
tory, — RED most interesting reading on events 
in the Byzantine Empire & West, from Sth A.D. 
death of Justinian; covers Alaric, ‘Attila, fall of West, 
Procopius, Belisarius, & others, Total Patt 
Paperbd. Two vol. 


me ee ee as a ee ee ee ee ee ee ee oe oe oe oe, 
Dept. 178, DOVER pustloarions, Ino. | 
920 Broadway, New Y 10, N. | 
Please send me the f books ‘in the quan- 
tities indicated : clown | 
© Parke, GUIDE TO THE LITERATURE OF | 
MATHEMATICS AND PHYSICS. P | 


author, title, price). 


‘aper- 


Other books Number, 








I am en Bron cosvccave om payment. 
Payment in full must accom me public. all orders Ay + 
th ie, institutions, who 
may AL Please book to your 
order and a ban gp Ak orders 


iow than mm $500" On orders of $8 or more, Dover 
postage. print 





-+.-Zone.... 
GUARANTEE: All Dover books d_ records are 
guaranteed. Return them within io days for full | 
cash refund. No questions asked J 

Write for free ae B science, languages. 

philosophy, biology, chess, ete. sates 
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* New Machines and Gadgets ° 


For sources of more information on new things described, send a self-addressed stamped envelope to SCIENCE NEWS LETTER, 1719 N St., N.W., Washington 6, 


D. C., and ask for Gadget Bulletin 962. 


% NO-BEND NAILS are formed of a 
special heat-treated steel. Made of a series 
of rings, 24 to the inch, the nails hold 
like screws. Each ring is complete and con- 
tinuous in itself. The nails are available 
in blued, coated, galvanized or bright finish. 

Science News Letter, November 22, 1958 


& CAR DOOR OPENING TOOL, used 
when door is locked from the inside, slips 
under the butterfly window. It is made of 
two steel strips more than 20 inches long 
connected at one end by a pivotal rivet. 
The other end of one of the strips is U- 
shaped for engaging the car lock button. 
An attached strip of spring steel is then 
released, snapping up the button. 

Science News Letter, November 22, 1958 


{ MAGNETIC HANDLE, weighing five 
pounds, is capable of lifting more than 300 
pounds. Made of permanent Indox magnets 
embedded in plastic, the tool is six inches 
square and an inch thick. It gets its power- 
ful attractive force from a magnetic field 
that extends only 1/16th of an inch. 
Science News Letter, November 22, 1958 


%% SELF-PROPELLED SCAFFOLDING 
has a crank with which a workman can 
move the unit from an elevated position. 
The scaffolding, shown in the photograph, 
has a safety brake for locking it in position. 


V2 Nature Ramblings 


By HORACE LOFTIN 


> WHAT GREAT impulses can lead a 
citizen to abandon the comforts of home 
and office, in the face of sly smiles and 
broad jokes from friends and family, to 
spend a cold, wet day at bird watching? 

These impulses are many and varied; but 
to many or most of the birdwatching tribe, 
it is the sporting instinct that gives them 
the biggest shove down the path of birding 
from which there apparently is no return. 

You see, to a large extent, birding is 
an exciting game, a type of “numbers 
game” as many play it. 

According to the “birdwatchers”: bible,” 
the official Checklist of the American Orni- 
thological Union, there are 1,686 species and 
subspecies of birds known from North 
America above the Mexican border. Any 
one area contains only a fraction of these 
birds, of course, but the eager birder wants 
his share of that fraction! Victory is sweet 
when he adds a new bird to his “life 
lists”—those species which he has positively 


Its wooden platform can be adjusted in 
seven positions up to 12 feet. The whole 
unit can be assembled and disassembled in 
less than 60 seconds. 

Science News Letter, November 22, 1958 


fo TABLEMATS, designed with water- 
color scenes of early America, can double 
as wall decorations. The mats are reversi- 
ble, the opposite side being a textured, 


Numbers Game 


identified alive and in the field. It is sweeter 
when the new bird is one which his com- 
panions and friendly competitors have not 
managed to find. 

Adding “life list birds” is routine at first. 
But after a while the easy birds will have 
been marked off and hunting starts in 
earnest. 

As the bird watcher becomes more skillful 
through experience, however, the “tough” 
species will be added to his list. Thereafter, 
until he makes a birding trip to another 


To receive this Gadget Bulletin without special request each week, remit $1.50 for one year’s subscription. 


fabric-like design in a soft beige. They are 
17 by 11% inches and made of nonab- 
sorbent plastic. 

Science News Letter, November 22, 1958 


{ AUTOMATIC SLIDE PROJECTOR 
permit slides to be advanced and moved in 
reverse through a remote control, hand-held 
unit. It has a slide holder that mechanically 
prevents the pictures from going out of 
focus. A zoom lens enables the operator 
to adjust the size of the picture without 
moving the entire projector. The unit ts 
portable and flat in shape. 


Science News Letter, November 22, 1958 


> GLASS PANELS polarize light to -pro- 
vide glare-free illumination. A process of 
breaking the glass into flakes and combin- 
ing it with liquid resin gives the panels 
their polarizing ability. The panels come in 
flat sheets up to 24 inches by 48 inches. 
Science News Letter, November 22, 1958 


LOW TEMPERATURE ENVIRON- 
MENTAL TEST CHAMBER may be used 
in space and missile research where con- 
ditions of extreme cold must be simulated, 
It provides 13 cubic feet of testing volume 
and automatically maintains internal tem- 
perature at levels in the range of 32 degrees 
Fahrenheit to minus 260 degrees Fahrenheit, 

Science News Letter, November 22, 1958 


SN 


section of the country, his “life listing” will 
just about be halted. So the numbers game 
takes new directions. 

Initially, the bird watcher begins to play 
hard to see how many kinds of birds he 
can positively identify in a given area in 
a single day. This is where skill in identi 
fication and knowledge of the habits of 
birds begins to.pay dividends. The differ- 
ence between the beginner’s daily list and 
that of the “professional” at the game of 
birding is a measure of how much the 
expert bird watcher has learned about the 
ways of wild creatures. 

Then there come the annual list, the 
spring, fall and Christmas bird counts, the 
breeding bird censuses, the nest hunts, the 
life history studies, and on and on. 

The birder is as much a sportsman as 
the hunter or fisherman. The chief differ- 
ence, perhaps, is that the birder comes to 
know much more about his “prey.” Birding 
is a numbers game in which the: player 
always wins. 
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